Recent astronomical observations show that the universe may be anisotropic on large scales. The Union2 SnIa data hint that the universe has a preferred direction. If such a cosmological privileged axis indeed exists, one has to consider an anisotropic expanding Universe, instead of the isotropic cosmological model. In this paper, we present a detailed analysis of the cosmic dipoles in f (R, T ) Cosmological Model. the maximum anisotropic deviation direction is (l, b) = (137.7 −18 +18 ), at 1σconfidence level). Our numerical results show that, using Union2 data, the anisotropic f (R, T ) model provides a significantly better fit than the isotropic f (R, T ) ,CPL, and ΛCDM models.
INTRODUCTION
cosmological principle is one of the basic assumptions of modern cosmology. According to the cosmological principle, the Universe is homogenous and isotropic on scales larger than a few hundred Mpc, which is consistent with currently observational data sets such as the Cosmic Microwave Background (CMB) radiation data from the Wilkinson Microwave Anisotropy Probe (WMAP) [1] - [3] . However,Recent observational evidence included Large Scale Velocity Flows (Dark Flow ) [4] - [5] , anisotropy in the Values of the Fine Structure Constant α (α Dipole) [6] , [7] , anisotropy in Accelerating Expansion Rate (Dark Energy Dipole) [8] . [9] , [10] , [11] , and other effects [12] - [13] - [14] . indicates that the universe may be anisotropic on large scales
In this paper, we study the dark energy Dipole in a class of modified gravity theories in which the gravitational action contains a general function f (R, T ), where R and T denote the Ricci scalar and the trace of the energy-momentum tensor, respectively. f (R, T ) gravity gravity has been first developed by [15] et al.who derive the gravitational field equations in the metric formalism, as well as the equations of motion of test particles, which follow from the covariant divergence of the stress-energy tensor. They also analyzed the Newtonian limit of the equations of motion, and provide a constraint on the magnitude of the extraacceleration by investigating the perihelion precession of Mercury.some cosmological aspects of this theory have been explored in ref. [16] - [31] .
in this paper we focus on spacial case of f (R, T ) in which the function f is given by f (R, T ) = f 1 (R) + f 2 (T ), where f 1 (R) and f 2 (T ) are arbitrary functions of R and T , respectively We construct an anisotropic dark energy model and aim to detect the maximum anisotropy direction that deviates from the isotropic dark energy model described by f (R, T ) model.Furthermore, we consider the impact of redshift on the direction by using the redshift tomography method, with the Union2 data.
The paper is structured as follows: in Section 2, we obtain the field equations of f (R, T ) gravity .in section 3 we describe in some detail the method to identify the direction of maximum acceleration of the Universe's expansion in f (R, T ) = f 1 (R) + f 2 (T ) model then introduce some dimensionless variables and observational variable to simplify the corresponding equations. In section 4 we use the Union2 dataset to constrain the parameters of the model. We find that there is obviously a privileged axis in the universe in the direction of (l, b) = (137.7 [7] , [6] , [32] , searching for evidence for a preferred cosmological axis.
FIELD EQUATIONS OF f (R, T ) MODEL
The action of f (R, T ) gravity is of the form
where R is Ricci scalar, f (R, T (m) ) is an arbitrary function of the Ricci scalar and
and L (rad) are the Lagrangian of the dust matter and radiation, g is the determinant of the
µν is the trace of the energy-momentum tensor and we set c = 1. By varying the action (1), with respect to the metric tensor g µν , the field equations are obtained as
where ▽ µ denotes the covariant derivative and
contracting of equation (2) yields
Now, in this model, we assume the perfect fluid and the spatially flat FriedmannLemaître-Robertson-Walker (FLRW) metric
where a(t) is the scale factor. Let us rewrite (2) as a standard form similar to GR, i.e.
where
Regarding the Bianchi identity, obviously in f (R, T ) gravity, the above effective energymomentum tensor is not conserved. Thus, by applying the conservation of the energymomentum tensor of the whole matter, i.e.
µν , the following constraint must be held. That is
whereH(t) is the Hubble parameter and dot denotes the derivative with respect to the time
Equations (2) and (3), by assuming metric (4), give
as the Friedmann-like equation, and
as the Raychaudhuri-like equation.
ANISOTROPIC DARK ENERGY MODEL
anisotropy expansion of the universe, leading to the anisotropic luminosity distance. This effect should be observable by the luminosity of SNIa. In a spatially flat isotropic cosmological background, the luminosity distance can be expressed as
where H 0 is the current Hubble parameter we define the deviation from isotropic expansion
where, d
anis L ( − → z ) is the anisotropy luminosity distance of the supernova, g(z)( z· n) is the modulation part of the luminosity distance, which makes the real luminosity function anisotropic.
z is the unit direction vector of the supernova, which can be expressed by using the Galactic coordinate system. n is the direction of dark energy dipole, which is the maximal expanding direction,
where(l d , b d ) is the direction of dark energy dipole in galactic coordinate , we can parameterize g(z) with linear function of z as g(z) = g 0 + g 1 z.where g 0 and g 1 are two
constants,determining the strength of modulation and the time evolution of modulation, respectively. note that, the case g 1 = 0 represents the isotropy case we are going to study the dark energy Dipole in f (R, T ) model, Harko et al [15] . gave three classes of these models
In this paper we are focussed to the second class f (R,
Now, by rewriting equations (8) and (9) for this model ,one can obtain
andḢ
Now,for more simplicity, we introduce a few independent new variables as
where the prime denotes differentiating with respect to the argument and we have used
2 ) for metric (4) . These six variables will reduce to five independent variables once the constraint equation (7) is applied.
Where N represents derivatives with respect to ln a and α ≡
. now to study the dynamics of anisotropic model,we introduce two observational variable as
using equation (10), we can obtain
Thus, for simultaneously solving the equations (16)- (20) and best fitting the model with observation evidence, we need solve the following equations .we convert these coordinates to the galactic coordinates (l, b) to make comparisons with other results, [34] .
We perform the χ 2 method to constrain the parameters(g 0 , g 1 , l, b) . χ 2 sn define as
where the theoretical distance modulus µ th is µ th (z) = 5 log 10 d L (z) + µ 0 , Table I .
The redshift tomography analysis here shows that the privileged axes at different redshifts are all located in a relatively small region of the Galactic Hemisphere which is In this section we compare both isotropic and anisotropic f (R, T ) models with CP L and ΛCDM models, in the framework of a spatially flat Friedmann universe, the expansion history of the universe is given by
where H =˙a a is the Hubble parameter, q is the deceleration parameter, Ω m0 = ρ 0 ρc is the current value of the normalized matter density, Ω x (z) is the normalized dark energy density as a function of redshift which evolves as Ω x (z) = Ω x0 f (z)
Next we turn to the parameterizations of w(z). There are many functional forms of w(z) in the literature. In this work, we consider Chevallier-Polarski-Linder (CPL)
parametrization [35] , [36] , which invokes as barotropic factor the known expression
In this case, the equation of state becomes w(z = 0) = w 0 at present time and w(z → ∞) = w 0 + w 1 at earlier time. This simple parametrization is most useful if dark energy is important at late times and insignificant at early times. In addition to its simplicity, this CPL parametrization exhibits interesting properties. However, it cannot describe rapid variations in the equation of state. Using this functional form and Equation (32) , Equation (34) can be written analytically as The best fitted trajectories of the effective EoS parameter in isotropic, anisotropic f (R, T ) gravity, and CP L and ΛCDM models are shown in Fig. 7 . Based on this, the trajectory of anisotropy is not in much difference from the case of the isotropy, also the best fitted trajectory of CP L and ΛCDM models are same at late time and different in the future.
However, The final result, based on the χ 2 analysis on Union2 Data, shows that the anisotropic dipole model provides a significantly better fit rather than the isotropy, CPL, and ΛCDM models. Using same data(Union2 Data), the value of χ 
CONCLUSIONS
There is a range of independent cosmological observations which indicate the existence of anisotropy axes. This appears to be one of the most likely directions which may lead to new fundamental physics in the coming years. These cosmological observations along with their preferred directions and the corresponding references are summarized in Table III. This paper is designed to study dynamics of the f (R, T ) dark energy in isotropy Status and anisotropy and then to compare the model with ΛCDM and CP L models. The results of this paper are summarized as follow:
1. Based on the result of this study, there is an asymmetry axis pointing in the direction (l, b) = (317.7
−32
+32 , −23.7
−18
+18 ) which is consistent with other studies [7] , [8] . [9] , [10] , [11] , [37] , [32] . 2. The dipole directions at high and low redshifts are in agreement.(This is confirmed in our study, shown in Figs. 3 and 4) 3. Using Union2 data by χ 2 method, we have shown that the anisotropic Dark Energy dipole in f (R, T ) model provides a significantly better fit than the isotropic f (R, T ), CPL, and ΛCDM models.
4.The best fitted trajectories of the effective EoS parameter in anisotropic f (R, T ) gravity,
show possible crossing of ω ef f = −1 in future redshifts z < 0. 
